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CLAIMS 



1 . An Ni-based single crystal super alloy having a composition comprising 5.0-7.0 vrt% of Al, 
4.0-10.0wt% of Ta, l.l-4i wt%ofMo,4.O.10.0 wt%ofW, 3.1-8.0 w1%ofRe,(W)30wt%ofH£; 
2.0-5.0 wt% of Cr, 0-9.9 wt% of Co and 4.1-14.0 wt% ofRu in tarns of its weight ratio, with the 
remainder consisting ofNi and unavoidable impurities. 

2. An Ni-based angle crystal super alloy having a composition com prising 5.0-7.0 wt% of Al, 
4.0-6.0 wt% ofTa, 1.1-43 wt% of Mb, 4.0-10.0 wt% ofW, 3.1-8.0 wt% ofRe, (HX50 wt% of H£ 
2.0-5.0 wl% of Cr, 0-9.9 wt% of Co, and 4.1-14.0 wt% ofRu in trans of weight ratio, with the 
remainder consisting ofNi and unavoidable impurities. 

3. An Ni-based single crystal super alloy having a composition comprising 5.0-7.0 wt% of Al, 

4. (^6,0 wt% of Ta, 2943 wt% of Mo, 4.040,0 wt% ofW, 3.1-8.0 wt% ofRe, (HK50 wt% of H£ 
20-5.0 wt% ofCr, 0-9.9 wt% of Co and 4.M4.0 wt% of Ru in tems of weight ratio, with the 
remainder consisting ofNi and unavoidable impurities. 

4. AnNi-based single crystal super alloy according to anyone of claims 1 to 3 having a 
composition comprising 5.9 wt% of Al 55 wt% of Ta, 3.9 wt% of Mo, 5.9 wt% of W, 4.9 wt% of 
Re, 0.10 wt% ofH£ 2.9 wt% of Cr, 5.9 wt% of Co and 5.0 wt% of Rn in tenns of weight ratio, 
with the remainder consisting ofNi and unavoidable impurities. 

5. AnNi-based single crystal super alky according to an^^ 

conqx>sitian comprising 5.8 vA% of Al, 5.6 w1?/o of Ta, 3.1 wt% of Mo, 5.8 wt% of W, 49 wt% of 
Re, 0.10 wt% of H£ 29 wt% of Cr, 5.8 wt% of Co and 5.0 wt% of Rn in tenns of weight ratio, 
with the remainder consisting ofNi and unavoidable impurities. 

6. An Ni-based single aystal super alloy according to anyone of claims 1 to 3 having a 
composition comprising 5.8 wt% of Al, 5.8 wt% ofTa, 3.9 wt% ofMo, 5.8 wt% of W, 4.9 wt% of 




21 



Re, 0.10 wt% of H£ 29 wt% of Cr, 5.8 wt% of Co and 6.0 v/t% of Ru in tetms of wdgjit eric, 
with the rarainder consisting ofNi and unavoidable impurities, 

7. MNi4»sed single aystal super aH^ 1 to 6 further 
comprising 0-2.0 wt% ofTiin terms of weight ratio. 

8. An Ni-based single crystal super alloy according to anyone of claims 1 to 7 further 

04.0 wt% ofNb in terms of weight ratio. 

9. An Ni-based single crystal super aUoyacc^^ 1 to 8 further 
comprising at least one of elements sdeciedfiomB^QSi, Y,La,Ce^VandZr. 

10. An M-based single aystal super aH^ 

comprising0.05wt%orle^ wt% or less of Si, 0.1 wf/oorlessof 

Y, 0.1 wM>ar less ofLa, 0.1 wt%or less of Ce, 1 \^oOTlessofVaai0.1 wl%orlessofZrin 
tenns of weight ratio. 

11. An Ni-based angle crystal super alloy according to anyone of claims 1 to 3 having a 
composition comprising 5.0-7.0 wt% of Al, 4.0-10.0 wt% ofTa, 1 .1-4.5 wP/o of Mo, 4.0-10.0 wt% 
ofW, 3.1-8.0 wt% ofRe, O0.50 wt% ofHf; 2O-5.0 wt% of Cr, 0-9.9 wt% of Co, 10.0-14,0 wt% 
of Ru, 4.0 wt% or less ofNb, 2.0 wt% or less of H, 0.05 wt%orless of B, 0.15 wt% or less of C, 
0.1 wt% or less of Si, 0.1 wt% earless of Y, 0.1 wt% or less of La, 0.1 wt%orless ofCe, 1 wt% or 
less of V and 0.1 wt% or less of Zr. 

12 An Hi-based single crystal supCT 

imposition comprising 5.8-7.0 wt% of Al, 4.0-5.6 wt% of Ta, 33-4.5 wt% of Mo, 4.0-10.0 wi% 
of W, 3. 1-8.0 wt% ofRe, 00.50 wi% of 2£43 wt% of Cr, 0-9.9 wt°/o of Co, 4.M4.0 wt% of 
Ru, 4.0 wt% or less ofNb, 2.0 wt% or less of U 0.05 wt% or less of B, 0.1 5 wt% or less of C, 0. 1 
wt°/oorlessofSi,01 wt%orlessofY,0,l wt% or less of La, 0.1 wt%orlessofCe, 1 wt%orless 
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ofVandO.l wt%arkssofZr. 

13. AnNi-based single crystal super alloy according to anyone of claims 1 to 3 having a 
conqjoation comprising 5.0-7.0 wt% of Al, 4.0-1 0.0 wt% ofTa, I.14i wt% of Mo, 4.0-1 0.0 wt% 
of W, 3. 1-8.0 wt% of Re, OO.50 wt% ofHf, 25-5.0 wt% of Cr, 0-9.9 wt% of Co, 65-14.0 wtP/o of 
Ru, 4.0 wt% at less ofNb, 20 wt% or less of Ti, 0.05 wt% or less of B, 0.15 wr% or less of C, 0. 1 
wt% or less of Si, 0,1 wt%orlessof Y,0.1 wt% or less of La, 0.1 wt%ortessofCe, 1 wt%orless 
ofV and 0.1 wt% or less of Zt 

14. An Ni-based single crystal super alloy according to anyone of claims 1 to 3 having a 
composition comprising 5.0-7.0 wt% of Al, 4.0-6.0 wt% ofTa, 33-45 wt% ofMo, 4.0-10.0 wt% 
of W, 3.1-8.0 wt% of Re, 0-050 wt% ofHf, 2.0-5.0 wt% of Cr, 0-95 wt% of Co, 4.1-14.0 wt% of 
Ru, 4.0 wt% or less ofNb, 2.0 wt% or less ofTi, 0.05 wt% or less of B, 0. 1 5 wt% or less of C, 0.1 
wt% or less of Si, 0.1 wt% or less of Y, 0.1 wt% or less of La, 0.1 wt% or less of Ce, 1 wt% or less 
of V and 0.1 wt%orlessofZr. 

15. AnNi-based single crystal super alloy according to anyone of claims 1 to 3 having a 
composition comprising 5.0-7.0 wt% of Al, 4.0-5.6 wt% ofTa, 33-4.5 wt% of Mo, 4.0-10.0 wt% 
of W, 3.1-8.0 wt% of Re, 0050 wf/o ofHf, 10-5.0 wt% of Cr, 0-9.9 wf/o of Co, 4.1-14.0 wt% of 
Ru, 4.0 wt% or less ofNb, 2.0 wt% or less ofTL 0.05 wt% or less ofB, 0.15 wt% or less of C, 0.1 
wt%orlessofSL0.1 wt%or less of Y, 0.1 wt% or less of La, 0. 1 wt% or less of Ce, 1 wf/oorless 
ofVandO.l wr%orlessofZr. 

16. AnNi-based single crystal super alloy according to anyone of claims 1 to 3 having a 
composition apprising 5.0-7.0 wt% of Al, 4.0-10.0 wt% ofTa, 3.1-45 wt% of Mo, 4.0-10.0 wr% 
of W, 3. 1-8.0 wt% ofRe, 0-050 wt% ofHf, 2.0-5.0 wt% of Cr, 0-9.9 wt% of Co, 4.M4.0 wt% of 
Ru, 4.0 wt% or less ofNb, 2.0 wt% or less ofTi, 0.05 wt% or less ofB, 0. 1 5 wt% or less of C, 0.1 
wt%orlessofSi,0.1 wt% or less of Y, 0. 1 wt% or less of La, 0. 1 wt%orlessofCe, 1 wt%orless 
of V and 0.1 wt% or less of Zr. 
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17. An M-based single crystal super alloy according to anyone of claims 1 to 3 having a 
composition comprising 5.8-7.0 wt% of Al, 4.0-10.0 wt% of Ta, 3.1-4.5 wt% of Mo, 4.0-10.0 wt% 
of W, 3.1-8.0 wt% ofRe, OO30 wt% of Hf; 20-5.0 wt% of Cr, 04.9 wt°/o of Co, 4.1-14.0 wl% of 
Ru, 4.0 wt% or less ofNb, 2,0 wt% or less ofTi, 0.05 wt% or less of B, 0. 1 5 wt% or less of C, 0. 1 
wt% or less of Si, 0, 1 wt% or less of Y, 0. 1 wt% or less of La, 0. 1 wt% or less ofCe, 1 wt% or less 
ofV and 0.1 wt% or less ofZr. 

18. An Ni-based single aystal super aUc^aocoidmg to anyone crfclai^ 

composition comprising 5.0-7.0 >vt% of Al, 4.0-10.0 wt?/o of Ta, 3.1-4.5 vvt% of Mo, 4.0-10.0 wt% 
of W, 3.1-8.0 wt% ofRe, OOJ0 vvt% of 2,943 wt% of Cr, 0-9.9 wt% of Co, 4. 1-14.0 wt% of 
Ru, 4.0 wt% or less ofNb, 2.0 wt% or less of Ti, 0.05 wt% or less of B, 0.15 wt% or less of Q 0.1 
wt% or less of Si, 0.1 wt% or less of Y, 0.1 wt% or less of La, 0. 1 wt% or less ofCe, 1 vvt% or less 
of V and 0. 1 wt% or less of 2r. 

19. An M-based single crystal super alloy according to anyone of claims 1 to 3 having a 
composition comprising 5.0-7.0 wt% of Al, 4.0-10.0 wt% of Ta+Nb+Ti, 3343 vvt% ofMo, 

4.0- 10.0 wf/o of W, 3.1-8.0 wt% ofRe, 0-030 wt% ofHfi 20-5.0 wt% of Cr, 0-95 wt% of Co, 

4.1- 14.0 wt% of Ru, 0.05 wt% or less of B, 0.15 wt?/o or less of C, 0,1 vvt% or less of Si, 0.1 w1% 
orlessof Y, 0J TVt%Qrlessof Ia 0.1 

Zr. 

20. An Ni-based single super afloyacconfing to an^^ 

lattice constant of matrix is taken to be al and lattice constant of predr^m phase is taken to be 
a2,a2£0.999al, 

21. An Ni-based single crystal super alloy according to claim 20 wherein the lattice constant of 
the precipitation phase a2 is 0.9965 cr less of the lattice constant of the matrix al . 
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22. An Ni-based single crystal super alloy, wherein laitioe constant of its precipitation phase a2 
is 05965 or less of lattice constant of its matrix al, and having a composition including Re and Kti, 
and 2345 wt% ofMo. 

23. An Ni-based single crystal super alloy, wherein lattice constant of its precipitation phase a2 
is 0596 5 or less of lattice constant of its matrix al , and having a composition including 2945 
wt% of Mo, 3.1-8.0 wt°/o ofRe and 4.1-14.0 wt% ofRa 

24. An Ni-based single crystal super alloy according to anyone of claims 1 to 23 wherein a 
disl ocation space of the alloy is 40 run or less. 




